Key indicators: single-crystal X-ray study; T = 180 K; mean (C-C) = 0.004 Å; R factor = 0.025; wR factor = 0.062; data-to-parameter ratio = 19.0.
Related literature
For related structures containing the (ferrocenyl)trimethylammonium framework, see: Bai et al. (2011); Ballester et al. (2003) ; Blake et al. (2004) ; Broomsgrove et al. (2010) ; Chohan et al. (1997) ; Deck et al. (2000) ; Ferguson et al. (1994) ; Volkov et al. ( , 2005 Volkov et al. ( , 2006 ; Xu et al. (2010) ; Yongmao et al. (1982) ; Zhuji et al. (1982) . For their use in chemistry, see : Routaboul et al. (2005 : Routaboul et al. ( , 2007 ; Mateus et al. (2006); Le Roux et al. (2007) ; Diab et al. (2008) ; Audin et al. (2010) ; Debono et al. (2010) . For a description of the Cambridge Structural Database, see: Allen (2002) .
Experimental
Crystal data [Fe(C 5 Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012 (Routaboul et al., 2005; Mateus et al., 2006; Routaboul et al., 2007; Le Roux et al., 2007; Diab et al., 2008; Audin et al., 2010; Debono et al., 2010) . These ligands are synthesized from enantiomerically pure 2-(diphenylthiophosphanyl)(hydroxymethyl)ferrocene. One intermediate in the synthesis of such enantiomerically pure building block is the racemic (2-diphenylthiophosphanylferrocenyl) trimethylammonium iodide (Mateus et al., 2006) .
D-HÁ
The asymmetric unit is built up from the (ferrocenylmethyl)trimethylammonium cation, the iodine anion and a chloroform molecule as solvate (Fig. 1) . Except for the occurrence of the chloroform solvate, the structure is closely related to the one reported by Ferguson et al. (1994) . However, in their case, the iodine was in weak interaction with one of the H atom of the bridging CH 2 group whereas in our case the shortest interactions with the iodine involved one of the methyl of the ammonium and the H atom of the chloroform (Table 1 ). The phosphorus, P1 atom, is roughly in the plane of the Cp ring to which it is attached deviating only by -0.013 (1) Å whereas the sulfur, S1, is endo located -0.887 (1) Å below the Cp ring.
In the Cambridge Structural Database (CSD version 5.33, 2011; Allen, 2002) , there are, to the best of our knowledge, 34 hits corresponding to structures involving the (ferrocenylmethyl)trimethylammonium cation with different counter ions. A comparison of selected distances and angles within the Cp-C-NMe 3 framework is reported in supplementary materials. Surprisingly, there is no real influence of the counter ion on the geometry of this framework. In all compounds the bridging C sp 3 atom is always endo with respect to the Cp ring to which it is attached with values ranging from -0.07 to -0.426 Å, whereas the ammonium N atom is always exo with values ranging from 0.999 to 1.914 Å. Surprisingly, these two extreme values are related to compound containing a very large anion, the (µ 12 -phosphato)-tetracosakis(µ 2 -oxo)-dodecaoxo-molybdenum(v)-undeca-molybdenum(vi) . However, it is worthwhile to note that the asymmetric unit in this polyoxomolybdate anions contains four molecules of which two of them have distance of the N from the Cp ring within the usual range: 1.248 and 1.152 Å. Moreover there are other compounds containing polyoxomolybdate anions Li et al. 2009 ) for which the values are within the normal range. So, these two extreme values might be the consequence of crystal packing which should accommodate four molecules within the asymetric unit.
Experimental
(2-diphenylthiophosphanylferrocenyl) trimethylammonium iodide was synthesized by a published procedure (Mateus et al., 2006) . Single crystals suitable for X-ray diffraction analysis were grown from a chloroform solution by slow evaporation of the solvent.
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Refinement
All H atoms were fixed geometrically and treated as riding with C-H = 0.95 Å (aromatic), 0.98 Å (methyl), 0.99 Å (methylene) and 1.0 Å (methine) with U iso (H) = 1.2U eq (C) or U iso (H) = 1.5U eq (C methyl ). (Burnett & Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) .
Computing details

Figure 1
Molecular view of compound I with the atom labeling scheme. Ellipsoids are drawn at the 30% probability level. H atoms have been omitted for clarity.
rac-{[2-(Diphenylthiophosphanyl)ferrocenyl]methyl}trimethylammonium iodide chloroform monosolvate
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